MONTHLY MEAN DISCHARGE AT AND BETWEEN SELECTED
STREAMFLOW-GAGING STATIONS ALONG THE MISSISSIPPI,
MINNESOTA, AND ST. CROIX RIVERS, 1932-87

By M. E. Schoenberg and G. B. Mitton

U.S. GEOLOGICAL SURVEY

Open-File Report 90-186

Prepared in cooperation with the

U.S. ARMY CORPS OF ENGINEERS

St. Paul, Minnesota

1990




DEPARTMENT OF THE INTERIOR
MANUEL LUJAN, JR., Secretary
U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information, Copies of this report can be
write to: purchased from:

U.S. Geological Survey

District Chief Books and Open-File Reports Section
U.S. Geological Survey Federal Center
702 Post Office Building Box 29425

St. Paul, Minnesota 55101 Denver, Colorado 80225



GCONTENTS

N o Y= o5 o - T
B8 0§ of oY« LC T o 3 o S
Monthly mean discharge at selected streamflow-gaging stations

along the Mississippi, Minnesota, and St. Croix Rivers,

B L0
Differences in monthly mean discharge between selected upstream

and downstream streamflow-gaging stations along the

Mississippi, Minnesota, and St. Croix Rivers, 1932-87

.................

ILLUSTRATIONS

Figure 1. Map showing locations of streamflow-gaging stations

..........

TABLES

Table 1. Description of streamflow-gaging stations.................
2-9. Monthly mean discharge for the Mississippi River
at the streamflow-gaging station:
2. At Winnibigoshish Dam, Minnesota,
(05201500) 1932-87. ...t iiiiriiiiiiieiiiiieieeenanns
3. Near Leech Lake River at Federal Dam,
Minnesota, (05206500) 1932-87..........ciiieenenn.
4. Near Grand Rapids, Minnesota, (05211000)
1932-87 . i e e e
Below Sandy River near Libby, Minnesota,
(05220500) 1930-87. ...ttt ittt
. Near Aitkin, Minnesota, (05227500) 1945-87............
Near Royalton, Minnesota, (05267000) 1924-87..........
Near Anoka, Minnesota, (05288500) 1931-81.............
At Prescott, Wisconsin, (05344500) 1928-88............
10. Monthly mean discharge for the Minnesota River at
the streamflow-gaging station near Jordan,
Minnesota, (05330000) 1935-87........... 0 iiiiiiiinnnn.
11. Monthly mean discharge for the St. Croix River at
the streamflow-gaging station at St. Croix Falls,
Wisconsin, (05340500) 1903-87.......... . v
12-17. Difference in monthly mean discharge of the
Mississippi River between streamflow-gaging
stations:
12. At Grand Rapids, Minnesota, (05211000) and the
combined monthly discharge of the stations
at Winnibigoshish Dam, Minnesota (05201500)
and near Leech Lake River at Federal Dam,
Minnesota, (05206500) 1932-87

w

\ooo\Jc\

.......................

iii



TABLES - -Continued
Page

Tables 12-17. Difference in monthly mean discharge of the
Mississippi River between streamflow-gaging
stations: --Continued
13. Below the Sandy River near Libby, Minnesota,
(05220500) and at Grand Rapids, Minnesota,
(05211000) 1932-87. ittt ittt ittt et 28
14. At Aitkin, Minnesota, (05227500) and below
Sandy River near Libby, Minnesota, (05220500)
B 30
15. At Royalton, Minnesota, (05267000) and below
Sandy River near Libby, Minnesota, (05220500)

193 2-45 . e e e e 31
16. At Royalton, Minnesota, (05267000) and at Aitkin,

Minnesota, (05227500) 1945-87.........ccciiiveeenn.. 32
17. At Anoka, Minnesota, (05288500) and at Royalton,

Minnesota, (05267000) 1932-87........ccciuiireeennn. 33

18. Difference in monthly mean discharge at the streamflow-
gaging station at Prescott, Wisconsin, (05344500)
and the combined monthly mean discharge of stations
at Anoka, Minnesota, (05288500) near Jordan,
Minnesota, (05330000) and at St. Croix Falls,
Wisconsin, (05340500) 1935-87......... .00t tiiirnerannnnn 35

CONVERSION FACTORS

Multiply Inch-Pound Unit By To Obtain Metric Unit
cubic foot per second (ft3/s) 0.02832 cubic meter per second (m3/s)

iv



MONTHLY MEAN DISCHARGE AT AND BETWEEN SELECTED STREAMFLOW-GAGING STATIONS
ALONG THE MISSISSIPPI, MINNESOTA, AND ST. CROIX RIVERS, 1932-87

By Michael E. Schoenberg and Gregory B. Mitton

ABSTRACT

Monthly mean discharges for the period of record are given for the
streamflow-gaging stations along the upper Mississippi River from its head-
waters to Prescott, Wisconsin, as well as for the first upstream streamflow-
gaging station on the major tributaries of the Mississippi River, the Minneso-
ta and St. Croix Rivers. Differences in the monthly mean discharge between
selected upstream and downstream streamflow-gaging stations are given. The
differences were calculated by subtracting the monthly mean discharge from the
upstream streamflow-gaging station or stations from the downstream station.
The difference is reported at the downstream streamflow-gaging station.

INTRODUCTION

The longest streamflow records from streamflow-gaging stations along the
upper Mississippi River from its headwaters downstream to Prescott, Wisconsin,
(fig.1l and table 1) start in the middle of the 1920's. Most streamflow
records for these stations start in the early 1930’'s; the shortest record
starts in 1945 for station 05227500. The two major tributaries for the Mis-
sissippi River above Prescott are the St. Croix River and the Minnesota
River. Streamflow records for the first upstream streamflow-gaging stations
on these rivers start in 1903 (station 05340500 on the St. Croix River and in
1935 (station 05320000 on the Minnesota River). These records are kept in
WATSTORE, a database maintained by the U.S. Geological Survey.

These data were compiled in cooperation with the U.S. Army Corps of
Engineers (COE). In response to drought conditions during 1987, the COE
recognized the need for historical data that show the effects of previous
droughts on discharge in the upper Mississippi River.

This report provides tables of the monthly mean discharge at each of 10
streamflow-gaging stations for the period of record. The differences between
the monthly mean discharge between selected upstream and downstream stream-
flow-gaging stations are tabulated for available data. The tables of monthly
mean discharge are provided for the convenience of the reader and can be used
in conjunction with the tables of differences between monthly mean discharge
between selected streamflow-gaging stations.
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Figure 1.--Locations of streamflow-gaging stations discussed in report and
described in table 1
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MONTHLY MEAN DISCHARGE AT SELECTED STREAMFLOW-GAGING STATIONS ALONG THE
MISSISSIPPI, MINNESOTA, AND ST. CROIX RIVERS, 1903-87

Monthly mean discharges for the upper Mississippi River basin for the
period of record are given for the following streamflow-gaging stations:

(1) station 05201500, for 1932-87 (table 2);
(2) station 05206500, for 1932-87 (table 3);
(3) station 05211000, for 1932-87 (table 4);
(4) station 05220500, for 1930-87 (table 5);
(5) station 05227500, for 1945-87 (table 6);
(6) station 05267000, for 1924-87 (table 7);
(7) station 05288500, for 1931-87 (table 8);
(8) station 05344500, for 1928-88 (table 9).

Monthly mean discharges for the Minnesota River for the period of record
(1935-87) are given for station 05330000 (table 10). Monthly mean discharges
for the St. Croix River for the period of record (1903-87) are given for
station 05340500 (table 11).

DIFFERENCES IN MONTHLY MEAN DISCHARGE BETWEEN SELECTED
UPSTREAM AND DOWNSTREAM STREAMFLOW-GAGING STATIONS ALONG
THE MISSISSIPPI, MINNESOTA, AND ST. CROIX RIVERS, 1932-87

The difference in monthly mean discharge between streamflow-gaging sta-
tions was calculated by subtracting the monthly mean discharge for the up-
stream streamflow-gaging station or stations from the downstream station.
Factors such as length of river between stations, time of year, and lag of
flow between stations were not considered. The difference is reported at the
downstream streamflow-gaging station. Where the downstream station had a
significantly longer period of record than the closest upstream station, the
next closest upstream station was used to supplement the missing record.

Tables 12-17 give the differences in monthly mean discharge between
selected downstream and upstream streamflow-gaging stations on the Mississippi
River:

(1) 05211000, and the stations 05201500 and 05206500,
for 1932-87 (table 12);

(2) 05220500 and 50211000, for 1932-87 (table 13);

(3) 05227500 and 05220500, for 1945-87 (table 14);

(4) 05267000 and 05220500, for 1932-45 (table 15);

(5) 05267000 and 05227500, for 1945-87 (table 16);

(6) 05288500 and 05267000, for 1932-87 (table 17).

Two major rivers, the Minnesota and St. Croix, join the Mississippi River
below Anoka, Minnesota. Table 18 gives the differences between monthly mean
discharges at streamflow-gaging station 05344500 on the Mississippi River, and
the combined monthly mean discharge of stations 05288500 on the Mississippi
River, 05330000 on the Minnesota River, and 05340500 on the St. Croix River,
for 1935-87.
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